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sus) , T;i/^-'i7A«^(7)^M> -fe^^ ^^^^5fixtia»«^t-eMvN^ 
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[0 0 18] 



mtst^ 2001-3117320 



#2 001-394695 

m^(Dma(D-mi&mi<t i o~3 o o nmmmtf^mif'bti^o 

i^^-^oitmit. m^it. 0. 0 5~3ms, ^f*L<i±o. i^2mmti^m\>f 

[0019] 

m^lt. SnOg, InOg, ZnO. I T O^CD3g^^SM^<Z)#MXtt^MM 

e^tlSo -eOD^SMli, 5 X 1 O^^—S X 1 O^^i o n s/cm^*^#tf 
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^^(DX\ttA<. iCl^)^^^^' h;i/(Z)i^r>i>(Z)ig:R4 5 0 — 6 5 0 nmS 

;S(^)Cfi?«t;^(5D*5&^r, ^e>lC:g?g;R 7 0 0~1 2 0 0 nmg;S) \Z 
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z:"T?®C VD^S^l LTli, SffiCVD, MffiCVD. y^X"TCVD, ECR:/ 
RF*^^>VH FcDMM^^COlSM^^fCj:^*)®, E C R::^^XvC VD?*, 3tl 

^O^f^tt, M?glS[l 0-2 0 OMHzSS, Ar7-^W~fS:kWSM> 
/^-WJE:dO. l~2 0Torr@S, ^^KM-Sli^M- 6 0 0 X:5g^^75)^#lf ?j tl 
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mTbm^^^^j^^^iiii^it. pmiimnmizmm(D%<D^mmizm^^^^t.ti^X' 
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[0 0 3 4] 

^4x, 7^®ia#;&'2 2 0 0 — 2 0 0 0 n mg^g, ^f^L<«4 0 0—1200 
n mmm. •rZCD^^i)^ 5 0 — 1 2 0 0 n m@M, ^8F^L/<lil00 — SOOnm 
B£h<D-m^mi!}^l 0^3 0 0 nmmm. ^f* b<li2 0-2 0 0 nm^M 

^^(Ditmit. Mx-ii, 0. 0 5 — 3S;K, ^f*b<iio. i^2nmt>^mfio 
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[0 0 3 8] 

>5Lt>'pM, iM, nMc^)r^{c, -ftsicyN'^y ^'tm, tfr^M, mmm. mmm. u 

mmt)K mmmxitm<DmM(Dmm±mmmt:m^^t>-^^tix±mmm'^i:^^ 
-)v^mmLx%^\^^o 

[0 0 3 9] 

j&fe, :^mm(D^m^mmmis:mmmiz-i5\i^x. msmmmmmRxj^^mmm 
m. m4:mmmmmjkx:^ytmmmm-'tf^m^^nx\>^^m^izit. msmmmm 
mmt. miRz^m2mmmmmtLmnmizmmt^^z.}iti^X'^. msmmm 

iz(D^'r<Rm^i)^mm.-^nx\^x^j:\^o ms^m^mmmt. mmMxit$¥^ 

^ MMmiz ±mytmmmmt mm t-t^^tti'^x^^. 
&.r. ^^^mo^^^m-^mmm^mmmo^mmm^umizmm-t^o 

[0 0 4 0] 
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z,(Dmmmiz:j3i-^^7.-j^-^ hu- hm(D^m^mmm^mmm^mnzB 
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1 1 hi}^^f£^mmis:mmmmm^i i±ic, imwiyvnyytrnMrnmi 2. 
mi e^^zK^MStcuMstiT^So mimmmnmi 1 h±jsLXfm2mmnm 

a^i/U 3>M1 2 b:S:tKnM#^^S/';r7>Ml 2 c*%^^y, fg^i^S/U n 

b^tJ^n^Ma^St^U I3>M 1 4 c*^?, J&-g>„ 
[0 04 1] 

zi (Z) J: e) &.r<D^o icmm-t ^^utt^x-^^o 

U^^^S-Sl 5 0°C, ^Mffi;trO. 3Torr©^f4^TT\ ^ 1 ^H^#«M 1 1 b 
LT^<fcMm5:J*$ 1 2 0 0 nmiiTSiS J:e)lC?^^L/. ^m^fcl^MMS^ 1 1 
ilbfco ^1SW^«M1 1 bCttl X 1 0^^cm~^mm<DiSV02^'t)'^^m^tl 
TV>-g,o r®^^, #?,4xfc||l^^^SMl 1 b®>>- hmmi±6 fi/DT'fe 

U, M;R8 0 0 nm<Z)3^{C^-r'5^il§^«8 0%T'^ofeo 1 5t> ^ 1 

Mil hizMLxxmmisf^n-^r=.iL^a. (o o o d mm\^-'!7(Dm^mm. 

[0 0 4 2] 

MV^T, 0lMBI#«jSl 1 b^®(Z)X^y^>'^'^f?o;fec mWt 1 l^mU2 
T'li^bfei:^5. ;!/^X«l 1 alC«l5e)5&VA, ^®T'®[i[^;^^2 0 0-1 6 

mw^^m2iz^-to 
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0-- 1 0 0 0 nmrnm^-^^LX-B^). fK(Dm.%2 2 {CM-t-5 7t®^$ 2 1 (Dtt 

^LTfe*;. tHIia(D^|5i2 4 1 0 0-9 0 0 nmjgM-e&ofeo ^ ©IHIOraPg 
2 4 icM-r -SIHIia^^^ 2 3 ®i:b^ti^^ J: ^ 0. 1 — 1 o T^o 

. 7^^®Je^^(Z)g|$^^^C?^^$4^TV^SIHIt!i<Z):^#$^i2 0 n mJ^^TT'^o T^o 
[0 0 4 3] 

mmm^^^-^CYDmiZ^ jp:$ 2 O nm(Z)pM^N%^^>U 3>M 1 2 a, 
3 0 0 nm<D im^^MiyV =3>M 12 b, 3 0 n mCD nM^SKi^ U 

o ^RI^^<DS^iaMtt#>^®MlC33V'»T 2 0 orh D^o 

>Ml2bli, p,M*^KS/Uii>Ml 2 ai:|^^(Dig5|SF;!/^?:, nMimMty 
Vnymi2clt, $ e>lCP Hg^'^S: S i H4^*^?^*{C^bT 0. 0 1 %'^;!)tl 

[0 0 4 4] 

>^^XvCVD^g7b^e>»e>tife^3Kl 1 mu, h n > 

. m^x<DW.mtf^2 0 0-1 4 0 0 nmnm(Dn^\^m(D'r:i!i^^mm^'^tix\i^ 

®®5^CD^$l±8 0 — 1 0 0 0 nmSMlCii-^L/Tfey, STt® 

^$cDit^iiSfe<fc^o. 1 - 1 <3DigHT'&ofeo ^iyizf:(Dmmiz%maffim 
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mJ^J^TT'feofec r®IHIi£!i^Pg2 4 tC^f-f S 130:^:^ $ 2 3 (Ditmt^lS^^ 0 
[0 0 4 5] 

#tJ^WM?S^^X-7CVD^jCi: ll2MB^^mM 1 3 J:{C^$ 2 0 nm<D 

3 0 nm^nM^^KS/U 4 c $:JlBtC=»Mt--5) 3 t T?, m^WiyVny 

feo pM^^itti/U n>Ml 4,a?^^^icii, S i H4:i/;^5:^^*i:b'?? 5 0-^© 

S i H^pt/XgSilcMbT 0. O l ro^^iULT^Mi-SZl^lC J: J/ U n 

$/Un>Mi 4 a tmm(Dm^:if:^^>. nmm^niyV^ymi 4 di, $e>{c 
PH3:^f^S:S i H^iS:^^mizMLXO. 0 l %^>^ltIbTffiV^feo 
[0 0 4 6] 

mm^^n^r^tz.^. (220) xi^iii#fif-^®^^'-^-Ki22o^ (ii i) 
ymmi$-(Dmmxitf£^^t>K immh^ks^u n>jstci:b/^T pmm^k^u =2> 

[0 0 4 7] 

5 0 nm, m^tf-A^^^lCJ: 6 ilbTHSrJPS 5 0 0 n 

mXm^V, ■ff'yT.Wil 1 a{||I*^^3tS:Aiif-rS;^- A-:^ hi/- h§5[(Z)#g^•a• 



ffi|iE# 2001-3117320 



#2 001-394695 

m^nr^^m^mmm±mmm(D AMI . 5 ( 1 0 0 mw/ c m^) ^1^^141 

[0 0 4 8] 

mmm2 

mimmmmmi 1 hmm<7):^y^yV(Dmiz. mmi 1 ^mmyi^mmzm-t 

[0 0 4 9] 

5Ft®^$ 31ttl0 0~700 nmmi^(D^^^^LX^V. fZ(D^^i^m.^3 

t.r^. 'rz(Dmmjkxj^7^ff^m^^nx\i^rjt\>^mmiz^mai)'^m^-^tixi5*). r 

<DBih<Di<i^^ 3 3 (IHIta®lg<S^) 2 0 — 2 0 0 n m^^gcO^^^Sr^ UT 

('/<&.^(Dmm : 2 0 ^ 4 0 n m^S) o ^ ^, IHItacDr^Ug 3 4 2 0 0 — 
8 0 0 nm^MT'feofec Z.(D|HIiar^|5g 3 4 {C^t" -5 IHIi£!i:^^ $ 3 3 (DitmtiS 
fej:-eO. 1 — 1 (Z)|gH-efeo)to 

tiT VN s =b ® e> tl-S = 

[0 0 5 0] 
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-5, (2 2 0) xumm\:f-'^(Dm^^mi 220^ (111) xi^m^ftf-^ 

c?)^:9^§ill I lll(^i:b I 220^^1 111^*3 T'&U. mmmi iil^^T'feofco 

m 2 mmmmm i 3 <©^®?^*^33cfc tjf3g^^>> u n ^^tm^t^iM^SBfoie^^ 

l ie. r(Z)#g^^M?tMi:l^«M®AMl. 5 ( 1 0 0 mW/ c m2) 

T tC ^ t-t -2> «SfB - 5: ^ 2 (C^ -r o 

[0 0 5 1] 
ll]8feM3 

m^Mtyv ny^m^mmi 4m^mzxmmmm^n^r=.}iza. (220 
) xmmm\^-i^<Dm^mmi22o^ (111) xi^ia«ffc^-^(^^4>^itiiii 

®i:b I 220^1 111^*5. 5-efeofeo 

oV^T^l^C, r<Z)#g?^M?il^*l^m?a(3DAM 1 . 5 ( 1 0 0 mW/ c m^) 
[0 0 5 2] 

itmm 1 

^(DiL\z^V% Vuy7.)-^v ^')y 'fmzii^)ii^m.\^fzM\\Lm^^WM.\^fc.^(r> 

[0 0 5 3] 

mw^mx. #i^^2 8 6 2 1 1 4^<tkm.\zf^m'^t\x\^^-nmz''^\^'^m\^fz. 

= -tt^io^. ^Stc^-fb^^r-f ^m*^?^^$tlTV^-5>:^/^X^gS: 6 0 0°CtcAn^U 
, SnCl4, ;!K, 7 »/^$:N2:j!/:^T'#f? Lfet)® Sr^Slcn^C^frf 

ItSZliltCj: U, lHfi£Ii(©5pitW^*U 5 0 nm, ¥^ISPg*n 8 0 n mT'feS^ 
®IHIt!i?^^$:*-r'g>M^$:f^l^Lfeo r (Z)^^l:^(Z)¥i©MJi:ii 6 0 0 n m, S> 
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m7^s.i^^m±-t^r:Ltbizmif^tix^<'). m^its o nmtm^^<Dx*. warn 

[0 0 5 4] 
[0 0 5 5] 

Z.h. (2 2 0) X|giatft°-^^C7)«i3^5SMl 220^ (111) X|SllItft°-^ 

T^lJC, Zl(D#g?-^M^j^*l^«?a(Z)AMl. 5 (10 0mW/cm2) 
^f4^T (c ^3 it S - 5: ^ 2 {C^f o 

[0 0 5 6] 
it«eM2 

^H>^#sMi 1 b^®cox^y^>y(©MMic. «^i 1 ^mmi^^mz^-t^ 

m2 5t^#mMl 3(?)^®?^:t^^t)fM^^S^Uii>^«;5^jil 4(Z)iHl«I'l4S: 
^IIC. r<D#g?#§!}5^M^^«M®AMl. 5 ( 1 0 0 mW/ c m^) Mlt^ 
f4^T is -5 - «i±#'f4 5: ^ 2 {C ^ o 
[0 0 5 7] 

i§S!#SS^>U =1>S 1 2 b(Z)|^J?Sr 10 0 nmfeJ:t>*5 0 0 nmlCi-Sr 
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iCoVNT^ltC, Z <D^m^Mmm^mnm(D AMI .b (l O OmW/cm^) 
[0 0 5 8] 

m^mmmmmtLxmmmmmmi 1 biiM^^-s^f^^T^ m^mms on 

[0 0 5 9] 

^ , MOlS^ li20~280n mmmo)^^ (T^Jg*^©^® : 2 0 ~ 5 0 n m 
7^ ?t 4?) ICIHI ifi y&'J^® C $ tl % (D h # ;i b tl -S c 

^rici5n^nm-mi±n^^m2izB'r. 

[0 0 6 0] 

mmm 5 
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